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后其体积始终处于逐渐减小状态，且存在时间少于 3s；当电压大于 40kV 时泰勒






























Nanofibers have been widely used in filtration, separator, catalysis, micro/nano 
sensors, etc. The conventional electrospinning based on electrodynamic theory is of 
low nanofiber production and the existing mass production techniques are with 
problems such as low production efficiency, tube blockage，high threshold voltage, 
solidification of solution, difficulty in cleaning. In order to solve these problems, a 
new method of massive electrospinning is proposed by inducing formation of Taylor 
Cones and jets via a mechanical probe tip. This new method has been demonstrated 
by experiments to be a novel technology with the advantages of low threshold voltage, 
no spray head, easy extension and continuous production. 
The setup of prefabricating Taylor Cones and jets via a mechanically probe tip 
drawing is designed and manufactured. Experiments are carried out on it. Results 
show that when the applied voltage is less than 25 kV, the Cone volume gradually 
reduces within 3s. With increasing the voltage higher than 40 kV, the Taylor Cone is 
steady for more than 20 s. The duration time of multiple jets induced by 3×10 probes 
array is less than 2.2 s. What’s more, it is easy to appear the problems of long straight 
jets and repulsive jets. Key parameters which influence jets number in per unit area 
and nanofiber quality are applied voltage, concentration of solution and electrodes gap. 
Besides, the effects of electrodes gap, applied voltage and solution concentration for 
nanofiber are also studied.  
In addition, the prefabricating methods of Taylor Cone have also been explored 
in this paper. Taylor Cones and jets are induced by an insulating rod which is placed 
in electric field to enhance local strength of electric field. The strength of electric field 
can be double enhanced and the flow rate of solution under the insulating rod can be 
up to 1 m/s. The threshold voltage is increased with the increasing of electrodes gap 
and the solution concentration. As increasing of applied voltage, the output of 
















electrospinning. Moreover, as increasing of ambient humidity and decreasing 
proportion of volatile solvents, smaller diameter of nanofibers will be obtained, but 
the opposite result is obtained for higher concentration of solution.  
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表 1-1 纳米纤维制造技术分类 
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